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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: GB-A-1 028 211 (ESCHER WYSS GMBH) 4 May 1966 (1966-05-04) 
D2: GB-A-995 660 (ESCHER WYSS GMBH) 23 June 1965 (1965-06-23) 

1 . Novelty 

1 - 1 The subject-matter of claim 1 is considered to be new in the sense of Article 33(2) 

The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1, and discloses (the references in parentheses applying to this 
document): 

A process for the treatment of a starch-based feedstock (page 1 lines 8-20) 
comprising: ' 

A) mixing together starch-based feedstock and working fluid (water) to form a 
slurry; ' 

B) hydrating the starch-based feedstock with the working fluid- 

C) adding a liquefaction enzyme (alpha-amylase) to the slurry '(page 3, lines 16- 

SJineT 24-25); a^r ^ * PaSSa96 * * aCtiVat '° n ^ (V6SSel 4; W 

E) injecting a high velocity transport fluid (pressurized steam) into the slurry 
thereby further hydrating the starch-based feedstock and activating the starch 
content of the slurry (page 3, lines 25-29). 

The document D2 is cited in D1 and is said to disclose the apparatus suitable for 
carrying out the above step E) of the process (see D1, page 1, lines 23-28) 
Document D2 discloses: ; ' 

An apparatus for injecting a high velocity transport fluid into a starch slurry through 
a nozzle communicating with the passage of a starch activation device (D2 page 
2, lines 9-50 and claims 1 -3). ' M y 
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The subject-matter of claim 1 therefore differs from this known process in that: 
said passage of a starch activation device has a "substantially constant diameter". 
In contrast, the passage in the process of document D1 is not further specified, 
but with the reference to the apparatus of document D2, it can be learned that the 
passage contains one or more constrictions (see document D2, page 2, lines 14- 
22 and figures 1-8). 

The subject-matter of claim 1 is therefore new. 

1 .2 The subject-matter of claim 14 is considered to be new in the sense of Article 
33(2) PCT. 

The document D1 discloses (the references in parentheses applying to this 
document): 

An apparatus for treating a starch-based feedstock, the apparatus comprising: 

F) hydrating means for mixing and hydrating the feedstock with a working fluid to 
form a slurry (figure 1 , tank 1 ; page 2, lines 7-1 1 ); and 

G) a starch activation device in fluid communication with the hydrating means 
(figure 1 , reaction vessel 4; page 2, lines 11-13), 

wherein the starch activation device comprises: 

H) a passage having an inlet in fluid communication with the hydrating means and 
an outlet (figure 1); and 

I) a transport fluid nozzle communicating with the passage and adapted to inject 
high velocity transport fluid into the passage (figure 1 , pipe 5 and page 2, lines 13- 
32; the nozzle being specified in D2, page 2, lines 35-37) 

The subject-matter of claim 14 therefore differs from this known process in that: 
said passage of a starch activation device has a "substantially constant diameter". 

The subject-matter of claim 14 is therefore new. 



1 .3 Claims 2-13 and 15-34 are dependent on claims 1 and 14, respectively, and as 
such also meet the requirements of the PCT with respect to novelty. 
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2. Inventive Step 



2.1 



The present application does not meet the criteria of Article 33(1) PCT because 
the subject-matter of claims 1 and 14 does not involve an inventive step in the 
sense of Article 33(3) PCT. 

The process of document D1 (and the thereto related apparatus of document D2) 
wh.ch is cons.dered to represent the most relevant state of the art, discloses a 
process and an apparatus from which the subject-matter of claims 1 and 14 differs 
m that the passage of the starch activation device has a "substantially constant 



The technical effect issuing from this difference is not known from the application 
or from the available prior art documents. However, it can be speculated that a 
passage wh.ch, according to figure 2 of the application, has only a small 
diminution of the diameter (i.e. the intercept between the steam inlet and the outlet 
of the passage), causes less shearing forces to the slurry than a passage 
conta.n.ng constrictions as shown on figures 1-8 of document D2. Also such a 
process may be better suited to treat slurries which contain clumps or pieces of 
husk which may be present in the feedstock, and which otherwise may cloq the 
passage at the constrictions of the passage of documents D1 and D2. 

The problem to be solved by the present invention may therefore be regarded as 
to provide an alternative passage which is potentially more suitable for treatinq 
slurries containing clumps. 

The solution proposed in claims 1 and 14 of the present application cannot be 
considered as involving an inventive step (Article 33(3) PCT) for the following 

The removal of the constrictions in the passage of the apparatus of document D2 
corresponds to a slight constructional change, which comes within the scope of 
the customary practice followed by persons skilled in the art, especially as the 
advantages thus achieved can readily be foreseen. Namely, if the skilled person 
were confronted with the problem that, when using specific raw materials the 
passage in the apparatus of document D2 would tend to become clogged due to 
clumps or pieces of husk becoming entrapped at the constrictions the 
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straightforward solution would obviously be to widen these constrictions. Such a 
widening of the constrictions would correspond to a passage having a 
substantially constant diameter. 

Consequently, the subject-matter of claims 1 and 14 lacks an inventive step. 

2.2 Dependent claims 2-13 and 1 5-34 do not seem to contain any features which, in 
combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of inventive step, see documents D1 and D2 
and the corresponding passages cited in the search report. 

The features of claim 2 are assumed to be the result of the high velocity steam 
being injected through nozzles into the stream of the pulp in the passage, in a 
diagonal, co-current angle, as it can be seen in figure 2 of the application. This 
design of the steam injector is however known from D2, see e.g. figures 2, 3 and 
5-8. It is therefore assumed that this known steam injection device leads to the 
same effects as described in claim 2, namely the application of a shear force, 
atomisation, formation of low and high pressure regions and a condensation 
shock wave. 

The features of claims 4, 5 and 15 are found in D1 , page 2, lines 33-43 and page 
3, lines 29-35, the option of heating/cooling any of the reactors being evident from 
claim 9. The features of claim 1 0 are found in D2, page 2, lines 35-37 and figures 
1-8. Claim 1 1 is anticipated by example 1 of D1, where only a single pass is 
performed, while the subject-matter of claims 12 and 33 is evident from D2, page 
2, lines 93-106 and claim 1 1 of D2. 

The features of claims 16, 19 and 21 can be directly derived from the scheme of 
figure 1 of D1 (second vessel = 6 1 or 6 2 ) and figures 1-8 of D2. The feature of 
claim 23 is found in D2, page 3, lines 34-36. Claim 25 is an obvious and implicit 
feature of the above process using a steam injector. The feature of claim 26 is 
suggested in D2, figure 2 and page 2, lines 127-page 3, line 9. The features of 
claims 29-31 are found in D2, figures 5 -8 and page 3, lines 82-page 4, line 66 
and claims 12-23 of D2. 

Other features, such as the features of claims 3, 6, 8, 13, 17, 18, 20, 22, 24, 27- 
28, 32 and 34 seem to be slight constructional changes / specifications which 
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come within the scope of the customary practice followed by persons skilled in the 
art, espec.ally as the advantages thus achieved can readily be foreseen Conse- 
quently, the subject-matter of these claims lacks an inventive step. 

3. Clarity and Support 

3. 1 The application does not meet the requirements of Article 6 PCT, because claim 1 
is not clear. The word "substantially" is only a vague definition and no clear cut 
limits are set with the expression "substantially constant diameter". One could 
eas.ly argument that in the example given in the application, in figure 2 the 
passage depicted in the figure is not substantially constant. Since this feature is 
the only distinguishing feature versus the process and apparatus of the closest 
prior art, it is important that the feature clearly differentiates the process or 
apparatus of the application from the known process or apparatus. 

Independently of the above, claim 1 is not supported by the description as 
required by Article 6 PCT, as its scope is broader than justified by the description 
Claim describes a process, in which a "working fluid", a "starch activation 
dev.ce and a "transport fluid" are utilized. The claimed subject-matter 

Z^lTn-r 5 Z y !! UidS a ^ device ' wherea * support within the meaning of 
Article 6 PCT and disclosure within the meaning of Article 5 PCT has been given 
on y for water as the working fluid and steam as the transport fluid, and the starch 
activation device consists of a reactor equipped with a steam injector having 
specific features. It is not obvious what other fluids or devices could be suitable for 
the claimed process. Thus, said claim is not supported and disclosed over its 
whole breadth. 

3.3 In claim 2 an attempt is made to define the method by reference to a result to be 

tertuT^T 6 iP "° njUnCti0n with Ru,e 6 3 («) squires that all the essentia, 
features of the claimed invention have to be indicated in the claim in technical 
terms Claims which attempt to define the invention by a result to be achieved 
should not be allowed, in particular if they only amount to claiming the underlying 
technical problem. The description (page 1 0, line 1 2- page 1 1 , line 24) conveys 
the impression that the effects described in claim 2 can only be achieved when a 
high pressure (5-7 bar) steam is used at supersonic velocity. 



3.2 
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3.4 The features of claims 3, 4 and 5, "heating the slurry" and/or maintaining it "at a 
predetermined temperature", are vague and unclear and leave the reader in doubt 
as to the range of temperatures to which they refer, thereby rendering the 
definition of the subject-matter of said claim unclear, Article 6 PCT. 

3.5 The features of the apparatus claims 14-35 are not provided with reference signs 
placed in parentheses (Rule 6.2(b) PCT). 



/Separate Sheet/409 (Sheet 6) (EPO- April 2005) 



014130)8401 Murgltroyd & Co 

PCT/GB 2008/050 21 6"- 02-03-20C 



19 



CLAIMS: 

1 • A process for the treatment of a starch-based feedstock, 
comprising: 

5 mixing together starch-based feedstock and working fluid to form a 

slurry; 

hydrating the starch-based feedstock with the working fluid; 
adding a liquefaction enzyme to the slurry; 

pumping the slurry into a substantially constant diameter passage 
10 of a starch activation device; and 

injecting a high velocity transport fluid into the slurry through a 
nozzle communicating with the passage, thereby further hydrating the 
starch-based feedstock and activating the starch content of the slurry. 

15 2. The process of Claim 1 , wherein the step of injecting the transport 
fluid into the slurry comprises: 

applying a shear force to the slurry; 

atomising the liquid phase within the slurry to create a dispersed 
droplet flow regime; 

forming a low pressure region downstream of the nozzle; and 
generating a condensation shock wave within the passage 
downstream of the nozzle by condensation of the transport fluid. 



20 



25 



3. The process of either preceding claim, wherein the hydrating step 
includes heating the slurry and/or maintaining it at a first predetermined 
temperature within a first vessel for a first predetermined period of time. 

4. The process of Claim 3 further comprising the step of transferring 
the slurry to a second vessel from the starch activation device, and 
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maintaining the temperature of the slurry in the second vessel for a 
second predetermined period of time. 

5. The process of Claim 4, wherein the step of transferring the slurry 
to the second vessel includes passing the slurry through a temperature 
conditioning unit to raise the temperature of the slurry. 

6. The process of Claim 4 or Claim 5 further comprising the step of 
agitating the slurry in the first and second vessels for the respective first 
and second periods of time. 

7. The process of any preceding claim, wherein the transport fluid is 
steam. 



15 



8. The process of any preceding claim, wherein the transport fluid is 
injected at a supersonic velocity. 
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9. The process of any preceding claim, wherein the working fluid is 
water. 

1 0. The process of any preceding claim, wherein the step of injecting 
the transport fluid comprises injecting the high velocity transport fluid into 
the slurry through a plurality of nozzles communicating with the passage. 

1 1 . The process of any preceding claim, wherein the step of injecting 
the transport fluid into the slurry occurs on a single pass of the slurry 
through the starch activation device. 



AMENDED SHEET 
eceived at the EPO on Mar 02, 2009 1 7:37:06. Page 4 of 1 0 



01413078401 Murgltroyd&Co 

PCT/GB 2008/050 210 - 02-03-2CN 



21 



12. The process of any of Claims 1 to 1 0, wherein the step of injecting 
the transport fluid includes recirculating the slurry through the starch 
activation device. 

5 13. The process of any preceding claim, wherein the pumping of the 
slurry is carried out using a low shear pump. 

14. An apparatus for treating a starch-based feedstock, the apparatus 
comprising: 

1 0 hydrating means for mixing and hydrating the feedstock with a 

working fluid to form a slurry; and 

a starch activation device in fluid communication with the hydrating 
means; 

wherein the starch activation device comprises: 
a passage of substantially constant diameter having an inlet in fluid 
communication with the hydrating means and an outlet; and 

a transport fluid nozzle communicating with the passage and 
adapted to inject high velocity transport fluid into the passage. 

20 15. The apparatus of Claim 1 4, wherein the hydrating means comprises 
a heating means for heating the working fluid and/or the slurry. 

1 6. The apparatus of Claim 1 5, wherein the hydrating means comprises 
a first vessel having an outlet in fluid communication with the inlet of the 
25 passage. 

17. The apparatus of Claim 1 6, wherein the heating means comprises a 
heated water jacket surrounding the first vessel. 



15 
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18. The apparatus of either Claim 15 or Claim 16, wherein the heating 
means is remote from the hydrating means. 

19. The apparatus of Claim 16 further comprising a second vessel 
5 having an inlet in fluid communication with the outlet of the passage. 

20. The apparatus of Claim 19, wherein the second vessel includes 
insulating means for insulating the contents of the second vessel. 

10 21. The apparatus of any of Claims 1 4 to 1 8 further comprising a 
residence tube section having an inlet in fluid communication with the 
outlet of the passage. 

22. The apparatus of Claim 21 , wherein the residence tube includes 
1 5 insulating means for insulating the contents of the residence tube as it 

passes through. 

23. The apparatus of any of Claims 1 4 to 22, wherein the transport fluid 
nozzle is annular and circumscribes the passage. 

20 

24. The apparatus of any of Claims 1 4 to 23, wherein the transport fluid 
nozzle has an inlet, an outlet and a throat portion intermediate the inlet 
and the outlet, wherein the throat portion has a cross sectional area which 
is less than that of the inlet and the outlet. 

mm 5 

25. The apparatus of any of Claims 1 4 to 24 further comprising a 
transport fluid supply adapted to supply transport fluid to the transport fluid 
nozzle. 
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26. The apparatus of Claim 25 comprising a plurality of starch activation 
dev,ces in series and/or parallel with one another, wherein the transport 
fluid supply is adapted to supply transport fluid to the transport fluid nozzle 
of each device. 

27. The apparatus of Claim 26 comprising a plurality of transport fluid 
supply lines connecting the transport fluid supply with each nozzie 
wherein each transport ffuid supply line includes a transport fluid ' 
conditioning means. 

28. The apparatus of Claim 27, wherein the transport fluid conditioning 
means is adapted to vary the supply pressure of the transport fluid to its 
respective nozzle. 

1 5 29. The apparatus of Claim 25 comprising a dedicated transport fluid 
supply for each transport fluid nozzle. 

30. The apparatus of Claim 29, wherein each transport fluid supply 
includes a transport fluid conditioning means 

20 

31 . The apparatus of Claim 30, wherein each conditioning means is 
adapted to vary the supply pressure of the transport fluid to each 
respective nozzle. 

25 32. The apparatus of any of Claims 14 to 31 further comprising a 

temperature conditioning unit located downstream of the starch activation 
dev.ce, the temperature conditioning unit adapted to increase the 
temperature of fluid leaving the passage of the device. 
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33. The apparatus of any of Claims 1 4 to 32 further comprising a 
recirculation pipe adapted to allow fluid recirculation from downstream of 
the starch activation device to upstream of the starch activation device. 

34. The apparatus of any of Claims 1 4 to 33 further comprising a low 
shear pump adapted to pump fluid from the hydrating means to the starch 
activation device. 
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